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 Overconfidence is a widely researched bias that most people exhibit across a broad range 
of domains. Most of the past research has focused on the negative, dangerous consequences of 
overconfidence. In the present studies, following recent work that has identified some advantages 
of overconfidence, we explored persistence as an additional advantage. In the present research, 
overconfidence is operationalized as the degree to which self-assessed performance exceeds 
actual performance. Performance on each task was incentivized. We examined overconfidence 
and persistence in three different domains: logical reasoning, creative thinking, and effort 
expenditure. Across two studies (Ns = 304 and 306), evidence showed that overconfidence in 
one’s performance predicted a greater willingness to invest time and effort in working on all 
three tasks. Moreover, we also explored several personality predictors of overconfidence. The 
results showed that narcissism, risk seeking, and pride predicted higher levels of overconfidence, 
though some variation existed across tasks. These results suggest that overconfidence is 
associated with positive gains like persistence, which is in turn associated with success and aids 
the acquisition of valuable resources. 
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CHAPTER 1: INTRODUCTION 
 
Overconfidence is one of the most robust and pervasive human psychological biases. 
People claim to be better than most other people in a variety of domains, including intelligence 
(Alicke, Klotz, Breitenbecher, Yurak, & Vredenburg, 1995), job performance (Harrison & 
Shaffer, 1994), morality and “goodness” (Allison, Goethals, & Messick, 1989), friendliness 
(Alicke et al., 1995), humor (Kruger & Dunning, 1999), grammar (Kruger & Dunning, 1999), 
physical health (Taylor & Brown, 1988, 1994), and driving ability (Svenson, 1981). Despite the 
pervasiveness of overconfidence, however, it is not without costs. It gives rise to many damaging 
consequences, including investment bubbles, litigations, and large-scale warfare (Abbes, 2012; 
Camerer & Lovallo, 1999; Johnson, 2004). This has led many theorists including Daniel 
Kahneman to argue that overconfidence is the most pernicious psychological bias that plagues 
human decision-making (Shariatmadari, 2015). Whereas much of the previous work on 
overconfidence has focused on the perniciousness of the bias, recent theoretical work suggests 
that overconfidence may be widespread because of its advantages in certain domains. 
 Existing work suggests that overconfidence enhances success. For example, 
overconfidence signals competence and promotes prestige within work groups (Anderson, Brion, 
Moore, & Kennedy, 2012). It increases an individual’s willingness to compete, which in turn 
aids the acquisition of valuable resources that would have been unavailable if the individual had 
not entered the competition (Johnson & Fowler, 2011). Overconfidence has also been shown to 
be advantageous in attracting mates and dissuading romantic competitors (Murphy et al., 2015). 
In the present research, we examine an additional domain in which overconfidence confers 
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advantages upon individuals: persistence, the motivation to continue to work on challenging 
tasks.  
Overconfidence and Persistence 
Persisting on difficult tasks is important in a wide variety of day-to-day domains. The 
value of persistence is reflected in both colloquial language across diverse cultures and empirical 
evidence. For example, in English, we say “practice makes perfect,” “winners never quit, and 
quitters never win,” “if at first you don’t succeed, try, try again.” In Spanish, “mas vale paso que 
dure y no trote que canse,” “el que madruga dios lo ayuda,” and other sayings capture the same 
sentiment as do “努力不懈 契而不舍” and “不经一番寒彻骨 焉得梅花扑鼻香” in Chinese. 
Even individuals who we might consider “geniuses” recognize the value of persistence. On his 
success, Albert Einstein said, “I might not be more skilled than other scientists… but I have the 
persistence of a mule” (Bodanis, 2016).  
These idioms are consistent with what a large body of research has empirically 
demonstrated: Persistence is associated with greater success and positive life outcomes across a 
variety of domains. Persistence and motivation have been empirically shown to be important for 
individuals’ happiness and health (Cloninger, Zohar, Hirschmann, & Dahan, 2012), the 
transformation of goal intentions into goal completion (Zhang, Chan, & Guan, 2013), academic 
success (Grimes, 1997; Linnenbrink & Pintrich, 2002), including learning and memory (Alam, 
1985), creativity and problem solving (Nijstad, Dreu, Rietzschel, & Baas, 2010), mental health 
(Windsor, 2009), and job satisfaction (Mau, Ellsworth, & Hawley, 2008). Because persistence 
has been demonstrated to be such an important element for success and other positive life 
outcomes, identifying variables that predict increased persistence is important as well. Variables 
shown to predict persistence include encouragement and support (Sorey & Duggan, 2008), 
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valuing the task or domain in which the individual is persisting (Joo, Lim, & Kim, 2013), having 
mastery goals (Elliot, McGregor, & Gable, 1999), and having a perceived sense of control (Joo 
et al., 2013). 
We theorize that overconfidence also predicts persistence – overconfident people persist 
longer. People who are more confident in their abilities are likely to be more motivated, invest 
more time in tasks, and work harder on those tasks (Schunk, 1991). In the present work, we are 
interested in how this relationship between confidence and persistence extends to 
overconfidence, or confidence that exceeds what is warranted by abilities. We predict that, 
instead of giving up when a task becomes difficult, overconfident individuals persist longer 
because they erroneously expect that they are capable of a higher level of performance. Although 
confidence exceeds what is warranted by abilities, this excessive confidence should give an extra 
boost of persistence to those individuals. 
In fact, related work on positive illusions has shown that biased self-views, as is the case 
with overconfidence, can confer benefits. Whereas overconfidence is an erroneous belief in one’s 
capability and performance, positive illusions are overly optimistic views about not just the self, 
but also the future, and the amount of control one has over their environment. These 
unrealistically optimistic beliefs have been shown to positively impact both mental and physical 
health (Taylor & Brown, 1994; Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000). In their 
review of a large body of literature, Taylor and Brown (1988) concluded that individuals who 
have positive illusions are happier, more caring, more persistent, and more successful than those 
who have realistic views about their lives and the future. Taylor and colleagues posited that 
positive illusions serve as a coping mechanism, which protects those overly optimistic 
individuals against challenging life circumstances and mitigates the subsequent stress. We posit 
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that overconfidence similarly advantages individuals relative to those who are justified in their 
confidence. Specifically, we focus on persistence as one advantage of this unwarranted 
confidence. As a whole, this body of research suggests that even illusory, irrational beliefs that 
are not supported by fact, skill, or control can yield real beneficial consequences. We extend this 
line of research by suggesting that one of the beneficial consequences of overconfidence is 
persistence. 
Some indirect empirical support for the link between overconfidence and persistence 
comes from prior work about related constructs of optimism, self-efficacy, self-esteem, and 
(calibrated) confidence. In each body of work, confident individuals persist longer and more 
often in pursuit of their goals. People high in self-confidence have higher motivation to continue 
working on difficult tasks (Bénabou & Tirole, 2002; Hayward, Forster, Sarasvathy, & 
Fredrickson, 2010). Optimism, a trait-like positive outlook about the future, influences people to 
work harder as well as try again after failure (Puri & Robinson, 2007). Self-esteem similarly 
predicts persistence, with people higher in self-esteem persisting longer than people lower in 
self-esteem, especially when persisting is known to be useful in solving the problem (i.e., the 
problem has a solution and working longer yields incremental progress; di Paula & Campbell, 
2002; McFarlin, 1985; Sandelands, Brockner, & Glynn, 1988; Shrauger & Sorman, 1977). 
Additionally, individuals with high self-efficacy, a strong belief in their ability to succeed, persist 
longer for both the short- and long-term (Bandura, 1986; Bandura & Schunk, 1981; Lent, Brown, 
& Larkin, 1984; Pajares, 1996; Schunk, 1981; Zimmerman, 2000; Zimmerman, Bandura, & 
Martinez-Pons, 1992). Furthermore, research suggests that when people have to state their goals 
or expectations for success prior to completing a task, they persist longer on that task (Dweck & 
Gilliard, 1975; Ryan, Koestner, & Deci, 1991). Taken together, these broader bodies of research 
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suggest that individuals with high confidence are motivated and thus persist longer in the pursuit 
of high performance.  
A few recent studies directly examined the link between overconfidence and persistence. 
Bi, Liu, Li, and Zhang (2017) linked overconfidence and effort on a word recognition task using 
self-reported effort – participants rated the amount of effort exerted on the task on a six-point 
scale. They find that individuals who were more overconfident put more effort into the task. A 
crucial limitation of this work, however, is the reliance on a self-report-based measure of 
persistence. An individual’s self-report of effort may reflect social desirability or self-deception 
motives (Paulhus, 1991; Paulhus & Reid, 1991; Podsakoff & Organ, 1986), rather than actual 
persistence behavior. In fact, it is even likely that overconfident individuals who overclaim their 
abilities would also overclaim how much they have persisted on this self-report measure. This 
would essentially be two instances of overconfidence, not evidence of a link between 
overconfidence and persistence. 
Murphy and colleagues (2017) similarly studied the link between overconfidence and 
motivation, but in the domains of academics and sports, in a sample of 12- to 17-year-old boys. 
Motivation in academics was assessed using teacher-ratings of academic effort on a five-point 
scale anchored by “significant improvement needed” and “excellent.” Motivation in sports was 
assessed using self-ratings of sports effort, including a tally of the number of sports-related 
activities in which the student participated and the number of hours spent exercising or playing 
sports per week. Their results are mixed: Overconfidence in the academic domain was not 
related to motivation, whereas overconfidence in sports was. As in the Bi et al. (2016) study, the 
significant association between sports overconfidence and sports effort may be contaminated by 
the use of self-reported effort. Additionally, using teacher-ratings to assess individual effort is 
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problematic in several ways. The most critical being that effort may be confounded by 
performance, in that students who do not typically perform well might appear to be trying harder 
in an attempt to improve performance, or students who typically perform well are assumed to be 
trying hard to achieve that high level of performance. In addition, teachers, like others, might be 
susceptible to halo effects, misjudging greater effort in children who they like or who are well-
liked by peers (Foster & Ysseldyke, 1976; Nisbett & Wilson, 1977). Similarly, teachers may 
perceive greater effort in children who are similar in personality to themselves (Rausch, Karing, 
Dörfler, & Artelt, 2016). Furthermore, the teacher may not be aware of all instances of effort and 
persistence and thus, their evaluation may not capture the true behavioral tendencies of the 
individual (Funder, 1995, 1999). In the present work, rather than relying on self- or other-reports 
of how much effort was invested, we measure the behavior of persistence across multiple 
domains by giving participants the choice to continue or discontinue working on the task. 
Present Research 
 The current research has two primary aims. First, we aimed to examine the association 
between overconfidence and persistence. In our measurement of overconfidence, we wanted to 
ensure that it was not conflated with the “better than average effect,” as it often is (Kruger & 
Dunning, 1999). Thinking that one is better than average does not preclude an individual from 
being calibrated in her confidence because she could truly be better than average in her actual 
performance. In our studies, we assessed participants’ self-predicted performance on a task as 
well as their actual performance on that task, following previous work (e.g., Anderson et al., 
2012; Larrick, Burson, & Soll, 2007; Murphy et al., 2015, 2017). Overconfidence captures the 
discrepancy between actual performance and self-predicted performance, such that high 
confidence only becomes overconfidence when it exceeds true performance.  
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 We focused on overconfidence and persistence in three domains: logical reasoning, 
creative thinking, and effort expenditure. We measured logical reasoning using Raven’s 
Advanced Progressive Matrices (APM; Raven, Court, & Raven, 1988), a commonly used test of 
nonverbal analytic intelligence; creativity using a brainstorming task adapted from Goncalo and 
Duguid (2012); and effort expenditure using a slider task commonly used in behavioral 
economic research (Gill & Prowse, 2012). Performance on each task was incentivized to 
motivate participants to work hard on the task (Camerer & Hogarth, 1999; Hoelzl & Rustichini, 
2005). To measure persistence, participants were given the opportunity to continue working on 
each of the tasks after the initial time limit had elapsed, following previous work (Halkjelsvik & 
Rise, 2015). Persistence was measured as the total number of rounds that participants chose to 
continue working on the task. With this measure, participants actively chose if they wanted to 
persist on the task. Therefore, we measured the behavior of persistence and did not rely on self-
report.  
A second goal involved exploring the personality traits that predict overconfidence. 
Though overconfidence is widespread and widely researched, the origins of the bias has received 
relatively little empirical attention. In this work, we compile a set of personality traits that past 
work suggests might contribute to overconfidence. Narcissism and risk seeking tendencies are 
often linked with overconfidence. Individuals who have a grandiose, inflated view of self tend to 
have very high confidence while lacking similarly high abilities (Campbell, Goodie, & Foster, 
2004; Macenczak, Campbell, Henley, & Campbell, 2016; Meisel, Ning, Campbell, & Goodie, 
2016; Paulhus, Harms, Bruce, & Lysy, 2003). Overconfident individuals are more tolerant of and 
take more risks (Broihanne, Merli, & Roger, 2014; Nosić & Weber, 2010; Odean, 2002). 
Positive affect has also been shown to induce overconfidence (Ifcher & Zarghamee, 2014; 
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Koellinger & Treffers, 2015). In particular, pride has been identified by several authors as a 
suspected predictor of overconfidence (Hiller & Hambrick, 2005; van Ginneken, 2014; Verbeke, 
Belschak, & Bagozzi, 2004). High behavioral activation and low behavioral inhibition have also 
been implicated in higher levels of overconfidence (Fast, Sivanathan, Mayer, & Galinsky, 2012; 
Kim & Lee, 2011). Much of this previous work has examined the association between 
overconfidence and each of these personality traits separately, making it difficult to compare the 
predictive power of each variable across multiple different samples, tasks, and 
operationalizations of overconfidence. In these studies, we assess narcissism, risk seeking 
tendencies, pride, affect (Study 1 only), and behavioral activation and inhibition (Study 1 only) 
as simultaneous predictors of overconfidence.  
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We recruited 304 individuals (58% women; average age = 40.2, SD = 11.9) from the 
United States via Amazon Mechanical Turk. A power analysis indicates that 176 participants 
would yield 80% power to detect an effect size of r = .21, the average effect size found in 
existing studies in social psychology (Richard, Bond, & Stokes-Zoota, 2003). To increase the 
precision of our effects, we recruited double the necessary sample size. Participants reported 
their ethnicity (84% Caucasian; 7% African American; 4% Asian American; 5% other). 
Procedures 
All study procedures were completed online. Participants completed two tasks – eight 
APM problems and a brainstorming activity. In the APM, participants were instructed to find the 
puzzle piece among eight possible choices that completed the pattern. In the brainstorming 
activity, participants were presented with the following prompt (adapted from Goncalo & 
Duguid, 2012): 
After years of mismanagement a business in your local downtown area has gone 
bankrupt and is being shut down. Developers are trying to decide what new 
business should go into that space. You will now have 2 minutes to generate as 
many creative ideas as possible on what new business should go into that space. 
For this study, a creative idea is both novel and useful. 
 
The order of task presentation was counterbalanced, such that half of the participants completed 
the APM first, followed by the brainstorming activity, and the other half completed the 
brainstorming activity first, followed by the APM. 
10 
 
Before completing each task, participants were introduced to the task with instructions 
and an example. To ensure that participants were motivated to do well on the task, performance 
was incentivized such that the highest performer on each task would receive a $10 bonus. 
Following this introduction, participants were asked to guess their anticipated performance rank 
on the task compared to the other participants in the study, indicating a rank from one (top) to 
300 (bottom).1  
After making their pre-task performance estimates, participants had two minutes to 
complete as many of the eight APM or generate as many creative ideas as they could. Then, to 
assess persistence, participants were given the opportunity to continue working on the task in 
one-minute increments after having completed the task within the initial two-minute time limit. 
They read: 
Your two minutes are up. 
 
But, good news! You can get one more minute to come up with additional ideas 
[work on these puzzles] if you choose. 
 
Remember, the top performer with the highest number of highly creative ideas 
[correct answers] will receive a $10 bonus. 
 
Would you like one more minute? 
 
If participants chose to continue working on the task for an additional minute, then they 
were given another opportunity to continue working after that additional one-minute time limit 
had elapsed. Participants were asked whether they would like to continue working for an 
additional minute up to five times for a maximum total of five extra minutes. If they elected not 
to continue working, they proceeded to the next task or to the second part of the study, which 
                                                 
1 We also asked participants to guess their percentile rank (1st-99th). Prior to this estimate, we assessed participants’ 
comprehension of percentiles with two questions to ensure that all participants understood that higher percentiles 
corresponded to better performance and lower percentiles corresponded to worse performance. For brevity, we only 
report results from self-predicted rank. Results from self-predicted percentile are available upon request. 
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assessed personality traits.2 Following completion of both tasks, participants answered a battery 
of personality measures assessing narcissism, pride, risk seeking tendencies, positive and 
negative affect, and behavioral inhibition and activation.3 
For a visual representation of the order of these procedures, see Figure 1. 
                                                 
2 Additionally, we explored the relationship between overconfidence and investment in creative endeavors. 
Following completion of the brainstorming task (and any persistence rounds), participants selected the idea they 
believed to be most creative and were given the opportunity to invest in that idea to earn an additional reward. These 
questions were not central to the relationship of interest explored in this paper (the relationship between 
overconfidence and persistence) and thus, results are not reported here. However, they are available upon request. 
3 For each task, participants also reported their level of motivation and experience with the task on a scale of 1 to 7 
(no experience to expert; not at all motivated to extremely motivated). For half of participants, motivation and 
experience were assessed prior to task completion. For the other half of participants, motivation and experience were 
assessed after task completion. In the APM, participants who reported motivation and experience prior to 
completing the task reported significantly higher (p < .001) motivation and experience than the participants who 
reported these measures after completing the task. Because participants were randomly assigned to the question 
order, it is unlikely that participants truly differed in their level of motivation and experience, and more likely that 
their performance influenced their self-reports after having completed the task. For simplicity, we do not report 





























Overconfidence. To assess overconfidence, we measured both self-predicted 
performance and actual performance. Following previous work (Anderson et al., 2012; John & 
Robins, 1994), overconfidence was calculated using a residual approach in which we regressed 
self-predicted performance onto actual performance (Zumbo, 1999).4 Overconfidence is captured 
by the residuals and is any unexplained variation in self-predicted performance that is not 
accounted for by actual ability and performance. Descriptive statistics for actual performance, 
self-predicted performance, and overconfidence are reported in Table 1.  
Self-predicted performance. Prior to completing each of the tasks, but after being 
introduced to the task through an example, participants indicated their self-predicted 
performance as a rank between one and 300. Because we had more than 300 people in our final 
APM sample and fewer than 300 people in the brainstorming activity sample (see below), 
participants’ self-predicted rank out of 300 was transformed into a percentile rank score out of 
100 where higher percentile scores reflect better performance than other participants. This 
transformation allowed us to compare self-predicted performance and actual performance on the 
same scale. 
Actual performance. For each task, actual performance was assessed by the score 
received on Round 1 of the task.5 Performance on the APM was scored using the total number of 
puzzles (out of eight) solved in Round 1. Performance on the brainstorming activity was scored 
using the subjective ratings of creativity of ideas produced in Round 1. Ideas were rated by two 
research assistant coders on a five-point scale (1 = Not at all creative, 5 = Extremely creative). 
                                                 
4 We also assessed overconfidence using difference scores, subtracting actual performance from self-predicted 
performance. Difference scores are commonly used to measure change. Results are available upon request. 
5 Scores for each round, as well as a total score after all rounds, were also recorded. 
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Ratings were averaged, given the adequate inter-rater reliability (ICC = .70, p < .001). These raw 
scores for both tasks were transformed into a percentile rank score of each participant’s 
performance relative to the other participants. In the case of ties, all participants who earned the 
same score were placed at the same rank as one another (e.g., if four people tied for the second 
highest score, all four of them were ranked fifth). 
On the brainstorming activity, 45 participants provided responses that reflected a 
misunderstanding of the instructions. These participants brainstormed ideas related to the 
example prompt instead of the task prompt, brainstormed business changes (e.g., “advertise 
more,” “pay employees more”) instead of business ideas, brainstormed generally creative ideas 
but not business ideas, did not generate any ideas, or wrote something to the effect of “I can’t 
think of any ideas.” Because these responses did not answer the task prompt, they were not 
scored by the coders. Therefore, these participants had no score for actual performance on the 
brainstorming activity and it was not possible to calculate their overconfidence on the task. 
These participants were excluded from all analyses related to the brainstorming activity; 
however, they were included in the analyses related to the APM. 
The correlation between actual and self-predicted performance on the APM was 0.09 (p = 
.123). The correlation between actual and self-predicted performance on the brainstorming 
activity was 0.04 (p = .522). 
Persistence. Persistence was measured as the number of rounds participants elected to 
continue working on each task. Participants were given the opportunity to continue for up to five 
additional rounds. Thus, persistence scores ranged from zero to five. A score of zero indicates 
that the person did not chose to continue working on the task when initially probed, and therefore 
was not given any additional opportunities to work on the task. A score of five indicates that the 
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person chose to continue working on the task all five times when prompted. Descriptive statistics 
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Personality.  Descriptive statistics for all personality traits can be found in Table 1. 
Narcissism. We assessed narcissism using the 16-item Narcissistic Personality Inventory 
(NPI-16; Ames, Rose, & Anderson, 2006) and the Narcissistic Admiration and Rivalry 
Questionnaire (NARQ; Back et al., 2013). Two overall narcissism scores for each participant 
were calculated, one from each measure.6 Scores from the NPI-16 and NARQ were highly 
correlated (r = .68, p < .001); thus we aggregated them into one index of narcissism. 
 Pride. Two facets of pride, authentic and hubristic, were assessed (Tracy & Robins, 
2007). To measure authentic pride, participants indicated their experience of seven feelings, 
including “accomplished,” “confident,” and “fulfilled” on a five-point scale. To measure 
hubristic pride, participants indicated their experience of seven feelings, including “arrogant,” 
“conceited,” and “egotistical” on a five-point scale. Scores range from five to 35 for each facet. 
 Risk seeking tendencies. We assessed risk seeking tendencies through three measures. In 
one measure, participants chose between two hypothetical options, one of which would earn 
them an amount of money (ranging from $20 to $75) with certainty, and another which would 
give them a 50 percent chance of earning $100 and a 50 percent chance of earning $0 (adapted 
from Holt & Laury, 2002). In a second measure of risk seeking tendencies, participants indicated 
their likelihood of engaging in a variety of risky behaviors (e.g., “gambling a week’s income at a 
casino”) followed by their perception of how risky that behavior was (adapted from Weber, 
Blais, & Betz, 2002). A third measure assessed risk by asking participants, “How do you see 
yourself: Are you generally a person who is fully prepared to take risks or do you try to avoid 
                                                 
6 We computed the two dimensions of NARQ, admiration and rivalry. Both facets explain how individuals maintain 
a grandiose sense of self: admiration captures an individual’s tendency for self-promotion in pursuit of feeling 
special and admired (sample item: “I am great”) and rivalry captures an individual’s tendency for self-defense to 
prevent the appearance of failure (sample item: “I secretly take pleasure in the failure of my rivals”). However, these 
results did not yield different effects; therefore, we reported one NARQ score. 
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taking risks?” The measures were highly correlated (rs range from .28 to .52, p <.001); therefore, 
we aggregated scores into one measure of risk seeking tendency.  
 Positive and negative affect. Positive and negative affect were assessed using the 10-item 
Positive and Negative Affect Scales (PANAS; Watson, Clark, & Teilegen, 1988). Participants 
indicated the extent to which they felt a set of positive emotions (such as “inspired,” 
“determined,” “active”) and negative emotions (such as “upset,” “hostile,” “nervous”) at that 
moment. 
 Behavioral activation and inhibition. Participants’ behavioral activation and inhibition 
were assessed using Carver and White’s (1994) Behavioral Inhibition System and Behavioral 
Activation System (BIS/BAS) scale. They indicated how much they agreed or disagreed with 24 
items on a four-point scale. Behavioral inhibition was measured by items such as “I worry about 
making mistakes” and “Criticism or scolding hurts me quite a bit.” Behavioral activation was 
measured by items such as “I go out of my way to get things I want” and “I’m always willing to 













Descriptive Statistics for Key Variables 
Measure N M SD Min Max 
Self-predicted performance (percentile derived from rank)      
        APM 304 53.65 30.10 0 99 
        Brainstorming 259 43.79 27.05 0 99 
Actual performance (1st round raw score)      
        APM (number of puzzles completed) 304 1.33 0.93 0 4 
        Brainstorming (average creativity rating) 259 2.45 0.65 1 4.5 
Overconfidence      
        APM 304 0.00 29.97 -56.03 49.92 
        Brainstorming 259 0.00 27.03 -45.33 57.23 
Persistence      
        APM 304 0.94 1.20 0 5 
        Brainstorming 259 0.82 1.30 0 5 
Narcissism (aggregate) 304 0.65 0.34 0.19 1.69 
Authentic Pride 304 21.76 6.72 7 35 
Hubristic Pride 304 9.34 4.07 7 28 
Risk Seeking Tendency (aggregate) 304 1.59 0.57 0.35 3.25 
Positive Affect 304 17.42 4.48 5 25 
Negative Affect 304 7.36 3.11 5 23 
Behavioral Activation 304 37.12 6.72 13 52 
Behavioral Inhibition 304 20.00 4.91 7 28 
 
Results and Discussion 
Does overconfidence predict persistence? 
Traditional ordinary least squares regression would not have been suitable for the current 
data because our dependent measure (persistence) was a count variable (how many rounds 
participants continued; see distribution of persistence in Figure 2). Instead, we use negative 
binomial regression, a widely used approach for modeling count variable outcomes (Hilbe, 2011, 
2014), to assess the predictive relationship between overconfidence and persistence. For each 
task, we constructed two models. Model 1 predicted persistence using only overconfidence. In 
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Model 2, we controlled for the assessed personality traits as covariates to examine the predictive 
power of overconfidence as compared to trait-level variables. Results are reported as an 
incidence rate ratio (IRR), which indicates the rate of increase or decrease of the response 
variable (persistence) for a certain increase in the predictor variable (overconfidence or 
personality traits). An IRR greater than 1 indicates a positive effect of the predictor on the 
response – an increase in the predictor yields an increase in the level of the response. An IRR 
less than one indicates a negative effect of the predictor on the response – an increase in the 
predictor yields a decrease in the level of the response. An IRR of one indicates no effect of the 
predictor on the response variable. For ease of comparison, all predictors were standardized, such 
that the IRRs reflected a percentage increase or decrease in persistence given a standard 
deviation increase in the predictor variable.  
 Results from these models are displayed in Table 2. Overconfidence emerged as a 
significant predictor of persistence for both the APM (z = 3.01, p = .003) and brainstorming 
activity (z = 3.49, p < .001). Importantly, this predictive effect of overconfidence survives even 
when covariates are included in the model (narcissism, pride, risk seeking tendencies, affect, and 
behavioral activation/inhibition; APM: z = 3.40, p = 001; brainstorming: z = 3.30, p = 001). Over 
and above these stable personality characteristics, overconfidence significantly predicted how 
many rounds participants chose to complete on the APM and the brainstorming activity.  
For the APM, no other variable significantly predicted persistence. However, for the 
brainstorming activity, authentic pride (z = -2.54, p = .011) and behavioral activation (z = -2.10, 
p = .036) predicted a decrease in persistence, whereas positive affect emerged as the largest 
positive predictor of persistence (z = 3.47, p < .001). These results were puzzling given that 
authentic pride, behavioral activation, and positive affect tapped into a similar construct of 
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general positivity. A possible explanation is that these variables may have differentially 
predicted persistence because the instructions of the PANAS specifically asked participants to 
“indicate to what extent you feel these emotions right now after having played those games,” 
whereas BIS/BAS and pride inventories assessed how participants felt or thought “on average.” 
Participant’s positive affect, in conjunction with their level of overconfidence, may have driven 
their decision to continue working on the brainstorming activity. In fact, positive affect has been 
widely shown to contribute to creative, innovative exploration, the type of thinking used in the 
brainstorming activity (Davis, 2009; Huntsinger & Ray, 2016; Isen, Daubman, & Nowicki, 1987; 
Melo & Anderson, 2016). Future work should further explore the role of positive affect in 
predicting persistence across a variety of different tasks, including those that do and do not 
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Does persistence predict higher performance?  
 To test whether persistence was associated with greater success, we performed a 
regression analysis predicting performance scores from persistence scores. The results revealed 
that persistence significantly predicts higher performance on the APM (b = 0.32, t = 6.14, p < 
.001).7 Participants who elected to work on the puzzles for more rounds correctly completed 
more puzzles than participants who did not continue to work on them. Because this task was 
incentivized, such that the individual who received the highest score (greatest number of 
correctly solved puzzles) would earn a monetary bonus, persistence is advantageous as it 
increased individuals’ chances of winning the prize. 
For the brainstorming activity, there was no significant effect of persistence on 
performance (b = 0.04, t = 1.31, p = .193). Working longer on this task did not improve 
participants’ brainstorming scores. However, it is possible that this paradigm did not allow 
enough time for persistence to have a performance boost on participants’ brainstorming abilities. 
More time may have been needed to demonstrate a link between persistence and performance on 
this task, which requires thinking outside the box (Amabile, Conti, Coon, Lazenby, & Herron, 
1996).  
 While persistence does not predict higher brainstorming scores, overconfidence on the 
brainstorming task does (n = 108, β = 0.23, t = 2.21, p = .029). Because performance scores from 
Round 1 were included in our calculation of overconfidence, these Round 1 scores could not be 
included in an analysis of the relationship between overconfidence and performance. However, 
we did have scores for Rounds 2 through 6, which we could use to measure performance. 
                                                 
7 Unlike in previous analyses, we did not need to use negative binomial in these analyses because the count variable, 
persistence, was the predictor, not the response, variable. Ordinary least squares regression analysis is suitable here 
because these data did not violate the linearity assumption of regression. Additionally, unlike previous analyses, 
neither persistence nor performance were standardized in this analysis. 
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Unfortunately, participants who elected not to work on the task after Round 1 could not be 
included in the analysis because they did not have a post-Round 1 performance score. Our 
analysis was limited only to participants who persisted for at least one round, and used those 
participants’ Rounds 2 through 6 cumulative score as a measure of performance. Because of this 
limitation, we should be cautious in how we interpret the results from these analyses. For the 
individuals who continued for at least one round, higher overconfidence predicts higher average 
creativity scores. However, for the APM, overconfidence does not significantly predict 
performance (n = 163, β = 0.07, t = 0.74, p = 0.459). For analytical, logic-based problem-solving 
(the APM), persistence is advantageous in getting participants to the correct answer whereas for 
creative brainstorming (the brainstorming activity), believing that you are highly skilled in that 
domain is advantageous in getting participants to the most creative solutions. That is, the impact 
of persistence on performance appears to be domain specific.  
Which personality traits predict overconfidence? 
Results are reported in Table 3.8 Consistent with much of the previous literature 
(Campbell et al., 2004; Macenczak et al., 2016; Meisel et al., 2016; Paulhus et al., 2003), 
overconfidence on the APM was predicted most strongly by narcissism (t = 3.00, p = .003). 
Having a grandiose sense of self, which is maintained by continuing to view one’s self as high 
achieving and superior to others, was sufficient to predict overconfidence on the APM. 
Surprisingly, behavioral inhibition emerged as a strong positive predictor of overconfidence on 
the APM (t = 2.55, p = .011). We had predicted the opposite pattern based on a few previous 
studies (Fast et al., 2012; Kim & Lee, 2011) as well as the self-enhancing nature of 
overconfidence. We posited that an enhanced activation system and a tempered inhibition system 
                                                 
8 These analyses use traditional ordinary least squares regression analysis, not negative binomial analysis, as the 
response variable in consideration, overconfidence, is continuous, not count. 
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would underlie overconfidence. Further research is needed to understand how activation and 
inhibition interact with overconfidence. As expected, overconfidence on the APM was 
significantly predicted by authentic pride (t = 2.10, p = .037). Individuals who have high levels 
of pride in themselves and their successes are more overconfident than others who are not as 
proud of themselves and their successes. 
 For the brainstorming activity, a person’s tendency to seek risk most strongly predicted 
her level of overconfidence (t = 2.86, p = .005), as has been demonstrated in much of the 
literature (Broihanne et al., 2014; Nosić & Weber, 2010; Odean, 2002). For the brainstorming 
activity, which lacks a clear benchmark (i.e., there is no clear, correct answer to the prompt), 
being overconfident was risky. Furthermore, taking more risks due to a diminished perception of 
risk has been shown to be important in thinking flexibly in creative and innovative ventures 
(Dewett, 2007; Koellinger, 2008; Simon, Houghton, & Aquino, 2000). Given that the 
brainstorming activity was designed to assess creative thinking, it follows that risk seeking and 
risk taking were integral in the prediction of overconfidence on this task, specifically. 
Additionally, hubristic pride emerged as a marginally significant predictor of overconfidence on 
the brainstorming activity (t = 1.95, p = .052). As was the case with overconfidence on the APM, 
a surprising pattern emerged between overconfidence and behavioral activation – behavioral 
activation was a marginally significant negative predictor of overconfidence on the 
brainstorming activity (t = -1.82, p = .069).  
Thus, across both tasks, we saw some variation in which traits were associated with 
greater overconfidence. Though none were consistently related to overconfidence in both task 
domains, the results revealed a general relationship between overconfidence and self-enhancing 
traits. Narcissism, pride, and risk seeking are highly involved in the self-enhancement processes 
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(D’Argembeau & Van der Linden, 2008; Gabriel, Critelli, & Ee, 1994; John & Robins, 1994; 
Jordan & Audia, 2012) and thus, were recruited for overconfidence. Within this broad pattern, 
details of the specific associations that emerged varied by task. Because we measured 
overconfidence on each task in this study, the details of the task itself may have impacted a 
person’s level of overconfidence and may have recruited different personality traits. These 
results revealed that the engagement of one trait predicting overconfidence relative to the other is 
driven, in part, by the nature of the task itself. Future work is needed to clarify this issue. 
Summary 
 As predicted, the results of Study 1 revealed that overconfidence significantly predicts 
persistence – individuals who exhibited higher levels of overconfidence persisted longer on both 
the APM and the brainstorming activity. Importantly, overconfidence and persistence were 
advantageous in that individuals who were overconfident and persisted longer scored higher on 
both measures of performance. While the pattern of personality variables underlying 
overconfidence generally reflected a self-enhancing process, the specific traits associated with 
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CHAPTER 3: STUDY 2 
 
 In Study 2, we sought to conceptually replicate the predictive relationship between 
overconfidence and persistence from Study 1. We used a new task that assessed persistence and 
was disentangled from ability. The methodology used to assess persistence in Study 1 is 
commonly deployed in the literature as a measure of cognitive ability (e.g., Carpenter, Just, & 
Shell, 1990; Guilford, 1956). However, one potential shortcoming is that participants who 
performed very well (or believed that they performed very well) on the first round of the tasks 
from Study 1 chose not to continue working on the task because they believed that there was no 
higher level of performance to be achieved in subsequent rounds. In Study 2, we used a task – 
real effort sliders – that removed skill from the assessment of persistence. In the real effort slider 
task, participants correctly completed an item by sliding a computerized bar to a specified point 
on a number line. This task is easily communicated to participants, does not require any complex 
skill, and, thus, is simple enough for all participants to complete (Gill & Prowse, 2012). 
Additionally, real effort sliders remove the possibility of inflating scores from guessing – 
individuals must exert effort to correctly complete a slider (Gill & Prowse, 2013). In this task, if 
participants chose to persist, it was because they wanted to continue working on the task, not 
because they had high or low skill on the task. In fact, because we incentivized this task, such 
that participants received a monetary bonus for each item they completed, participants should 
have wanted to continue working on the task to earn more money.  
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 Additionally, we assessed a second type of overconfidence – overestimation – in Study 
2.9 Across the broad overconfidence literature, three different forms of overconfidence have been 
identified: overplacement, overestimation, and overprecision (Moore & Healy, 2008). 
Overplacement is one’s level of overconfidence in abilities relative to everyone else. 
Overplacement is the type of overconfidence that we assessed in Study 1 and continued to assess 
in Study 2. In our studies, overplacement is the discrepancy between participants’ self-predicted 
performance compared to all other participants and their actual performance compared to all 
other participants. Overestimation is one’s level of overconfidence in actual abilities. 
Overprecision is one’s level of overconfidence in the accuracy or precision of beliefs or abilities. 
We focused only on overplacement and overestimation in Study 2. Overplacement and 
overestimation have often been considered as duplicate measures of overconfidence. However, 
these two measures may actually be negatively correlated where easy tasks simultaneously yield 
the greatest underestimation and greater overplacement, and difficult tasks simultaneously yield 
the greatest underplacement and greatest overestimation (Moore & Small, 2007). Furthermore, 
prior work showed that different forms of overconfidence might have different links with real 
world outcomes, such as the decision to enter competitive markets, where overplacement 
predicts increased entry and overestimation predicts reduced entry (Cain, Moore, & Haran, 
2015). We added an assessment of overestimation in Study 2 to explore whether the relationship 
between overconfidence and persistence was consistent across different permutations of 
overconfidence. 
 
                                                 
9 Overestimation was not assessed in Study 1 because data to calculate overestimation was not available. We did not 
ask participants to make guesses about how many puzzles they thought they would complete or how many ideas 





We recruited 306 community members and students at the University of Illinois at 
Urbana-Champaign (55% women; average age = 20.6, SD = 3.9). A power analysis indicates that 
269 participants would yield 80% power to detect an effect size r = .17, the correlation between 
overconfidence and persistence found in Study 1. Participants reported their ethnicity (41% 
Caucasian; 29% Asian; 13% Hispanic; 12% African American; 5% other). 
Procedures 
We standardized the following protocol across all participants in several ways. 
Participants were approached by research assistants only if they were sitting down or in an area 
where they could sit down, because we wanted to make sure that participants had both hands 
available to complete the task (i.e., one hand/arm should not be used to hold the computer). 
Participants were only approached if they were alone, to minimize external motivations to 
discontinue the task (e.g., if participants had been with friends when recruited, they may have 
chosen not to persist because they wanted to return to their friends). All participants completed 
this task using an external mouse, not a touchpad or touchscreen. Finally, after recruiting 
participants and answering any consent-related questions, research assistants stepped at least 20 
steps (approximately 50 feet) away to give participants privacy and to ensure that participants did 
not feel pressured to continue working on the task. Participants completed a 10-minute survey in 
person where they were recruited on campus (e.g., at the student union, in the library, in the 
dining hall). The task was a computerized real effort slider task (Gill & Prowse, 2012) in which 
the objective is to slide the marker from “0” (on a 0-100 line) to a designated point for as many 
sliders as possible within a certain time limit. In this study, the task was to slide the marker to the 
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“65” point on the 0-100 number line. To increase the effort required for the task, the 
directionality of the sliders alternated, such that the “0” point was on the left in some sliders and 
on the right in other sliders. Although this task does not require extensive skill beyond simply 
dragging and clicking a mouse, prior work has shown that individuals vary in how much effort 
they exert on the task (M = 22, SD = 6; Gill & Prowse, 2012). A screenshot depicting this task 
can be found in Figure 4 of Appendix A.  
Using similar procedures from Study 1, prior to completing the task, participants were 
given instructions on how the task would work and then completed two practice sliders. They 
were instructed that they would earn three cents for each slider they completed correctly and that 
they would receive their payout in cash directly after finishing the study. After being presented 
with these instructions, participants estimated their anticipated performance on the slider task. 
They estimated how many sliders, from zero to 48, they would complete in two minutes as well 
as how they would rank, from one to 300, among all other participants completing the task. 
After giving their self-estimates, participants completed the task in which, following from 
Gill and Prowse (2012), they were presented with 48 sliders and had two minutes to complete as 
many as they could.10 After completing the first round of sliders, participants were automatically 
moved to the next screen where they were given the opportunity to continue working on the 
slider task for another 30 seconds: 
Your two minutes are up. 
 
But, good news! If you would like, you can get another round of 48 sliders. This time, 
you will have 30 seconds to complete as many as you want. 
  
Remember, each slider completed earns you three cents! 
  
                                                 
10 Following the first round of sliders, participants were asked to make some post-task guesses about how well they 
had done in the previous round. This was exploratory and not central to the questions presented here. Results are 
available upon request. 
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Would you like another round of sliders? 
 
If participants chose to continue, they were presented with 48 new sliders and a 30 second time 
limit. If they chose not to continue, they proceeded to the next part of the study. If participants 
chose to continue after Round 2, they were, again, given the opportunity to continue after 
completing their additional 30 second round. Participants could choose to continue for five 
additional 30 second rounds following the first two-minute round. Finally, after participants 
finished all slider rounds – either having completed all six rounds or having decided to 
discontinue working on the task – they completed several personality inventories: the NARQ-S 
(Leckelt et al., 2018), an abbreviated version of the Authentic and Hubristic Pride inventory, and 












                                                 
11 Following the completion of the sliders, participants also made a final set of guesses about the performance of 




















Figure 3. Procedures of Study 2.  
Measures 
Overconfidence. Two indices of overconfidence – overestimation and overplacement – 
were assessed. For both overestimation and overplacement, we measured actual performance and 
self-predicted performance as we did in Study 1. Descriptive statistics for actual performance, 
self-predicted performance, overestimation, and overplacement can be found in Table 4. 
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Overestimation. Using a residual approach, overestimation was calculated by regressing 
self-predicted performance onto actual performance. Overestimation is the variance in self-
predicted performance that cannot be explained by actual performance.  
Self-predicted performance. For overestimation, self-predicted performance was the 
number of sliders (0-48) that participants guessed they would complete in the first two-minute 
round.  
Actual performance. Actual performance was assessed as the actual number of sliders (0-
48) that participants correctly placed at the “65” mark in the first round. Actual performance was 
significantly correlated with self-predicted performance (r = .41, p < .001). 
Overplacement. To assess overplacement, we, again, used a residual approach where 
self-predicted performance was regressed onto actual performance. Overconfidence is captured 
by the residuals and is any unexplained variation in self-predicted performance that is not formed 
on actual ability and performance. 
Self-predicted performance. To assess self-predicted performance relative to others, 
participants indicated their anticipated rank, from one to 300, on the slider task. Because our 
final sample included 306 participants, self-predicted rank out of 300 was transformed into a 
percentile rank out of 100. This transformation allowed for easy comparison between actual and 
self-predicted performance.  
Actual performance. As with overestimation, actual performance was assessed as the 
actual number of sliders (0-48) that participants correctly placed at the “65” mark in the first 
round. Because overplacement is overconfidence in abilities relative to others, we transformed 
this raw score into a percentile rank, which indicated how well participants did on the sliders 
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compared to all other participants. Actual performance was significantly correlated with self-
predicted performance, as assessed in comparison to all other participants (r = .31, p < .001). 
Persistence. Persistence was measured as the number of rounds participants elected to 
continue working on the slider task. Participants were given the opportunity to continue five 
times. Thus, persistence scores ranged from zero to five. A score of zero indicated that the 
person did not chose to continue working on the task when initially probed and therefore was not 
given any additional opportunities to work on the task. A score of five indicated that the person 
always chose to continue working on the task. Because persistence was a count variable, as it 
was in Study 1, we used negative binomial regression to predict persistence. The distribution of 
persistence followed a similar pattern to that shown in Figure 2 of Study 1. Descriptive statistics 
for persistence can be found in Table 4.  
Personality. Descriptive statistics for all personality traits can be found in Table 4. 
Narcissism. Narcissism was assessed using the short version of the Narcissistic 
Admiration and Rivalry Questionnaire (NARQ-S). The NARQ-S includes six items, three that 
load onto the Rivalry dimension and three that load onto the Admiration dimension. Two 
narcissism scores for each participant were calculated, one for each dimension. 
 Pride. Two facets of pride, authentic and hubristic, were assessed (Tracy & Robins, 
2007). The Tracy and Robins (2007) pride inventory includes 14 items, seven for each facet of 
pride. However, due to time constraints, we reduced the items to the three items with the highest 
factor loadings on the two facets – “snobbish,” “pompous,” and “stuck-up” for hubristic pride 
and “accomplished,” “successful,” and “achieving” for authentic pride (factor loadings from 
Tracy & Robins, 2007, Study 7). Participants indicated the extent to which they typically 
experienced the six feelings on a five-point scale. Scores ranged from three to 15 for each facet.   
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 Risk seeking tendency. Risk seeking tendency was assessed through a one-item measure 
that read, “How do you see yourself: Are you generally a person who is fully prepared to take 
risks or do you try to avoid taking risks?” In this measure, a higher score indicated a higher 
willingness to take risks. 
Table 4 
Descriptive Statistics of Key Variables 
Measure N M SD Min Max 
Self-predicted performance      
        Overplacement (percentile derived from rank) 306 58.59 25.66 0 99 
        Overestimation 306 27.44 10.41 2 48 
Actual performance (1st round raw score)      
        Number of sliders completed 306 30.72 6.48 12 48 
Overconfidence      
       Overplacement 306 0.00 24.40 -63.41 53.53 
       Overestimation 306 0.00 9.51 -26.93 26.90 
Persistence 306 1.85 1.88 0 5 
Narcissism (overall) 306 3.05 0.95 1 6 
       Admiration 306 3.50 1.24 1 6 
       Rivalry 306 2.60 1.08 1 6 
Authentic Pride 306 3.40 0.86 1 5 
Hubristic Pride 306 1.78 0.79 1 4.33 
Risk Seeking Tendency 306 6.34 1.94 0 10 
 
Results and Discussion 
All analyses were conducted for overplacement and overestimation separately. As in 
Study 1, all predictor variables were standardized. 
Does overconfidence predict persistence?  
 For both overplacement and overestimation, we performed two negative binomial 
regression models. Model 1 included either overplacement or overestimation as the sole 
predictor of persistence. Model 2 built upon this model with the addition of the personality traits 
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assessed as covariates. When overconfidence was the sole predictor in the model, we found that 
overconfidence significantly predicted persistence (overplacement: z = 2.00, p = .045; 
overestimation: z = 2.72, p = .006). People who were overconfident in their abilities relative to 
others, or in their absolute abilities, worked longer on the slider task. Results are reported in 
Table 5. 
 However, when narcissism, pride, and risk seeking tendency were simultaneously in the 
model, the effect of overplacement on persistence diminished and became non-significant at 
conventional levels (z = 1.43, p = .154). In this model, narcissism emerged as a significant 
positive predictor of persistence (z = 2.20, p = .028) – individuals with higher narcissism scores 
persisted longer on the slider task, consistent with prior research (Wallace, Ready, & 
Weitenhagen, 2009). The effect of narcissism seemed to wash away the positive predictive 
power of overplacement in this model. Hubristic pride emerged as a significant negative 
predictor of persistence in this model (z = -2.09, p = .037). Individuals who strongly endorsed 
that they were “snobbish,”, “pompous,” and “stuck-up” persisted less on the slider task.  
 When narcissism, pride, and risk seeking tendency were added to the overestimation 
model predicting persistence, overestimation remained a significant predictor (z = 2.31, p = 
.021). In this model, narcissism, again, was a significant positive predictor of persistence (z = 
2.13, p = .033) and hubristic pride, again, was a significant negative predictor of persistence (z = 
-2.11, p = .034). Across the two varieties of overconfidence, people with more narcissistic 
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Risk Seeking Tendency   1.07 
(0.95, 1.22) 
.271 




Note. N = 306      
* p < .05. ** p < .01      
 
Does persistence predict performance?  
Unlike the APM and brainstorming activity from Study 1, persisting on the slider task in 
Study 2 almost certainly guaranteed higher performance. If participants chose to continue 
working on the sliders, then they would have completed more sliders compared to participants 
who stopped after the initial round. Thus, finding that continuing to work on the sliders increased 
the number of sliders completed does not reveal anything interesting about the relationship 
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between persistence and performance. However, it would be interesting to know if persisting 
made participants better at the task – does spending more time on the sliders make participants 
quicker at completing the sliders? To examine this, we created a new performance index, which 
reflected the rate of slider completion. The rate of slider completion was calculated by dividing 
the number of sliders completed per round by the time limit for that round. Round 1 was two-
minutes long and Rounds 2 through 6 were 30-seconds long. The scores for each round were 
averaged together for a measure of total performance across all rounds. Better performance is 
reflected in a greater number of sliders completed per minute. 
The results indicated a significant effect of persistence on the rate of sliders completed (b 
= 0.65, t = 6.93, p < .001).12 Participants who continued working on the task for additional 
rounds became faster at completing the sliders and thus, completed more sliders per round. As 
with the APM in Study 1, the performance boost from persistence demonstrated that persistence 
was advantageous. Persisting longer was associated with a higher rate of slider completion, and 
more sliders completed increased participants’ total payout.13 
Which personality traits predict overconfidence? 
Both forms of overconfidence on the slider task were predicted by narcissism, pride, and 
risk seeking. For this task, having a grandiose sense of self and a desire to be better than 
everyone else, coupled with being more willing to take risks, predicted both overplacement and 
overestimation. Results are reported in Table 6.  
When narcissism was separated into its two facets – admiration and rivalry – we found 
that narcissistic rivalry significantly predicted both overplacement (t = 2.69, p = .008) and 
                                                 
12 Unlike previous analyses, neither persistence nor performance were standardized. 
13 As in Study 1, we also explored whether overconfidence predicted performance. Both overplacement and 
overestimation did not significantly predict performance at the conventional p < .05 level.  
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overestimation (t = 3.05, p = .002). Additionally, narcissistic admiration negatively predicted 
overplacement (t = -2.37, p = .018). People high in the rivalry facet of narcissism maintain a 
grandiose sense of self primarily through striving for supremacy and putting others down (Back 
et al., 2013). Compared to narcissistic admiration, which is based on striving for uniqueness and 
focusing on one’s own impressiveness, narcissistic rivalry is more other-focused, where the goal 
is to demonstrate that one is superior to others. Consistent with previous literature (Campbell et 
al., 2004; Macenczak et al., 2016; Meisel et al., 2016; Paulhus et al., 2003) and our findings from 
the APM in Study 1, these results revealed that narcissism predicts both overplacement and 
overestimation. 
 Authentic pride was also a significant positive predictor of both forms of overconfidence 
(overplacement: t = 3.74, p < .001; overestimation: t = 2.20, p = .028). People who strongly 
endorsed feeling “accomplished,” “successful,” and “achieving” were more overconfident, 
having overplaced their abilities relative to all other participants and having overestimated their 
absolute abilities. Risk seeking tendency emerged as a significant predictor of overplacement (t = 
2.33, p = .020) and a marginally significant predictor of overestimation (t = 1.76, p = .080). 
Overclaiming abilities on this task was risky because participants had very little practice with 
this type of task and they could have easily done poorly on the task. Unlike the APM or 
brainstorming activity, variants of which participants have probably experienced in the past, the 
slider task was likely novel to most participants. Thus, overclaiming performance level required 
embarking on a risk endeavor. The narcissistic desire to be better than everyone else increased 
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ᶧ p < .10. * p < .05. ** p < .01. *** p < .001  
 
Summary 
 The results from Study 2 replicated the findings from Study 1. Both overplacement and 
overestimation predicted persistence – individuals who were overconfident persisted longer on 
the real effort sliders. Additionally, this persistence was advantageous because individuals who 
persisted longer completed sliders faster, and thus earned more money, than those who did not 
persist. Finally, consistent with much of the literature, narcissism, risk seeking, and pride were 
identified as significant predictors of both forms of overconfidence. 
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CHAPTER 4: GENERAL DISCUSSION 
 
 The primary aim of this work was to examine the relationship between overconfidence 
and persistence. Past empirical evidence and lay beliefs suggest that overconfidence is a 
cognitive bias that leads to a host of disastrous outcomes. However, recent research has begun to 
identify the advantages that accompany overconfidence. Among them are elevated status, 
increased success in earning scarce resources, and increased success in winning mates (Anderson 
et al., 2012; Johnson & Fowler, 2011; Murphy et al., 2015). Previous work has demonstrated that 
calibrated confidence and related constructs are linked to increased persistence (for example, see 
Bénabou & Tirole, 2002; di Paula & Campbell, 2002; Puri & Robinson, 2007), an empirically 
established advantage (for example, see Cloninger et al., 2012). Following this work, we posited 
that even biased, unwarranted overconfidence would predict persistence, which would establish 
an additional benefit of overconfidence. 
To assess overconfidence and persistence, participants in two studies completed three 
tasks: APM puzzles to measure logical reasoning, a brainstorming activity to measure creative 
thinking, and real effort slides to measure willingness to exert effort. Prior to completing each 
task, participants estimated how well they thought they would do on the task. This self-estimate 
of performance was then compared to their actual performance on the first round of the task to 
calculate their level of overconfidence. After completing Round 1 of each task, participants were 
given repeated opportunities to continue working on the task, which captured their persistence. 
The results of Study 1, which used two different tasks (the APM and the brainstorming activity), 
revealed that overconfident individuals persisted longer. Study 2 replicated this finding using a 
new task (the real effort sliders) and extended it across two varieties of overconfidence – both 
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people who overplaced their abilities relative to all other participants, and people who 
overestimated their absolute abilities persisted longer on an effortful task. When personality 
variables were added to the models, overconfidence continued to predict persistence above and 
beyond these traits except in the overplacement model in Study 2. We further found that 
persisting was advantageous for performance on the APM and the sliders. Though persistence 
was not associated with higher performance on the brainstorming activity from Study 1, 
overconfidence was directly associated with performance on this task. Participants who believed 
themselves to be very creative (compared to all other participants) earned higher creativity 
scores. 
 As a secondary aim, we also explored which traits predicted overconfidence. Although 
some previous research has explored the psychological underpinnings of overconfidence, traits 
were spread across many different papers and authors. To our knowledge, this work is the first to 
examine this set of personality traits simultaneously as they relate to overconfidence, in both the 
form of overplacement and the form of overestimation. Our results converge with previous work 
that points to the predictive power of narcissism, risk seeking tendency, and pride. These three 
personality traits consistently emerged as strong predictors of overconfidence. Though the details 
of the specific associations varied slightly by task, this pattern of results is largely consistent with 
prior investigations that have linked self-enhancement to narcissism, pride, and risk. These traits 
have long been thought to underlie an inflated self-view of which overconfidence is one 
example. Having a grandiose sense of self, as narcissists do, is frequently linked to a higher 
tendency for self-enhancement (John & Robins, 1994; Paulhus, 1998). Support for the self-
enhancing nature of pride can be found in prior work, which shows that pride is strongly 
correlated with narcissism as well as high self-esteem, a proxy for confidence (Tracy & Robins, 
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2007). Additionally, people are willing to take risks to gain the benefits of self-enhancement. 
Because of their links to self-enhancement, narcissism, risk seeking tendencies, and pride are 
three core personality traits that would make individuals predisposed to be overly optimistic.  
Theoretical Contributions 
Establishing an empirical link between overconfidence and persistence situates 
overconfidence in theoretical work that emphasizes the cognitive and behavioral effects of a 
reward-oriented system. By calibrating an individual’s mindset to greater reward and goal 
sensitivity, overconfidence may be considered part of a broader suite of cognitive states activated 
by an approach system, a reduced vigilance to risk, and disinhibition (Anderson & Berdahl, 
2002; Anderson & Galinsky, 2006). Following Keltner, Gruenfeld, and Anderson’s (2003) work 
on power and approach tendencies, we posit that overconfident individuals are highly attuned to 
rewards and thus, adopt an approach orientation with a focus towards gaining rewards and 
success. The current findings suggest that persistence is an approach tendency as it is the 
behavioral manifestation of an overconfident individual’s desire to strive for success. In fact, 
individuals with a promotion focus, one type of approach orientation focused on the 
advancement of goals toward success, persist longer when solving a set of anagrams (Förster, 
Higgins, & Idson, 1998). While the link between overconfidence and persistence suggests that 
overconfident individuals are approach-oriented, our results revealed an inconsistent and 
puzzling pattern of findings between overconfidence and BIS and BAS across the three tasks. It 
may be that the measures used in the present research do not capture the approach orientation 
underlying overconfidence. Our results, in fact, revealed strong links between overconfidence 
and narcissism and pride, which are approach-oriented personality traits, suggesting that an 
approach orientation contributes to overconfidence (Elliot & Thrash, 2001; Higgins et al., 2001). 
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Further research is needed to better understand how approach and inhibition relate to 
overconfidence.  
From an evolutionary perspective, the advantageous relationship between overconfidence 
and persistence is consistent with prior work that highlights the benefits of being overconfident. 
Research in the self-deception literature suggests that deceptive biases, like overconfidence, are 
evolutionarily selected for because they allow individuals to better fool others (Trivers, 2011). 
By convincing themselves of the truth of their deceptive belief (that they are more skilled than 
they truly are), these individuals are more successful in convincing others of the deceptive belief 
(Smith, Trivers, & von Hippel, 2017). Thus, overconfidence may have evolved because it gives 
individuals a persuasive advantage in social domains. However, for this strategy to be successful, 
overconfident individuals must also be deceived by their false beliefs so as to avoid any 
behavioral indications of lying (von Hippel & Trivers, 2011). The self-deceptive nature of 
overconfidence is reflected in the link between overconfidence and persistence. Overconfident 
individuals continue working on the task because they (erroneously) believe they can do better 
and win the prize. This persistence might suggest that overconfident individuals have deceived 
themselves into thinking that they are capable of a higher performance level (which in reality is 
not actually feasible given their true skills). Then, because they have successfully fooled 
themselves into believing they are competent, these overconfident individuals will be more 
successful in fooling others and winning valuable social resources.  
Previous work has demonstrated that some of these social rewards that overconfidence 
confers upon individuals are fitness-relevant advantages, such as elevated status and increased 
success in winning romantic partners (Anderson et al., 2012; Murphy et al., 2015). Persistence 
may similarly contribute to evolutionary success through social gains. For example, 
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overconfident individuals may be more persistent in the pursuit and retention of mates and thus, 
more likely to successfully reproduce. In his analysis of the effects of overconfidence on war, 
Johnson (2004) recounted that soldiers and armies that believed themselves to be better than their 
rivals showed improved fighting abilities in these competitions. These improved fighting 
abilities, potentially developed through persistence, then enhanced the soldier’s or army’s chance 
of success in the war and, more broadly, their survival and subsequent reproductive chances 
(Johnson & MacKay, 2015). Additionally, overconfident individuals may persist longer in 
searching for resources, such as food and money, which would increase their chances of survival. 
In fact, a few studies have suggested that persistence may contribute to an individual’s ability to 
gain resources. In one study, workers who scored higher on a measure of persistence earned 
nine-percent more in average annual earnings compared to those participants who scored lower 
on the measure (Diaz, Arias, & Tudela, 2013). In another study, highly perseverant investors 
earned almost $35,000 more than the least perseverant investors (Markman, Baron, & Balkin, 
2005). A third study highlighted how the perceived link between persistence and social status 
motivates individuals to continue working in pursuit of higher status and more resources. Low 
socioeconomic status students persisted longer and worked harder in school when they had 
strong beliefs in the possibility of upward social mobility (Browman, Destin, Carswell, & 
Svoboda, 2017). While the links in these studies are indirect, they provide some initial support 
that persistence aids in the acquisition of fitness-relevant advantages and, therefore, is an 
evolutionary advantage.  
Taken together, these pieces of empirical evidence for the fitness-relevant advantages of 
overconfidence are consistent with prior theory addressing why overconfidence remains 
prevalent in our species’ psychology despite its disadvantages. Haselton and colleagues have 
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proposed Error Management Theory, which posits that cognitive biases are selected for when the 
benefits of the bias outweigh the occasional suboptimal decision-making that results from the 
bias (Galperin & Haselton, 2013; Haselton & Buss, 2000; Haselton & Nettle, 2006; Haselton, 
Nettle, & Andrews, 2005; Johnson, Blumstein, Fowler, & Haselton, 2013). According to this 
theory, though overconfidence sometimes leads to misfired competitiveness or taking on more 
risk than one should, it has evolved because, in the long run, it reduces losses from not entering 
value-generating competitions and innovative ventures. Johnson and Fowler (2011) formalized 
this prediction using math models, which showed that overconfidence is optimal in situations 
where the benefits of the bias are greater than the costs of the bias. This work presents 
persistence as an additional key benefit of overconfidence that could advantage individuals 
consistently on a regular basis and thus, help explain the proliferation of the bias. These 
advantages, in aggregate, change the way that we understand the overconfidence bias and 
suggest that we need to reevaluate how the bias impacts our daily life. When only considering 
the disastrous, well-established pitfalls of overconfidence, the proliferation of the bias seems 
puzzling. However, when we inspect the newly-researched beneficial consequences of 
overconfidence, it becomes clear that these advantages allow overconfident individuals to 
outperform and outcompete those around them and thus, contribute to the continued selection of 
the bias. 
Finally, this work extends our understanding of the variables that predict persistence, an 
important element in day-to-day success. Across three tasks requiring different types of cognitive 
and behavioral processing, the willingness to persist is elevated in overconfident individuals. The 
self-enhancing nature of overconfidence may protect individuals against the threat of failure. The 
false belief that one is superior to others may lead individuals to assume that, though they are 
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struggling with the task, everyone else, to whom they are superior, must be struggling even 
more. Therefore, they persist to overcome the difficulty and prove that they are, in fact, superior 
to everyone else. In fact, previous research has shown that narcissism, a related and highly 
correlated trait, predicts persistence through a similar self-enhancement process (Wallace et al., 
2009). Because persistence is linked to increases in happiness (Cloninger et al., 2012), better 
health (Cloninger et al., 2012), greater academic success (Grimes, 1997; Linnenbrink & Pintrich, 
2002), and more successful goal completion (Zhang et al., 2013), among many other benefits, 
overconfidence, as a predictor, becomes a key self-belief.  This finding suggests that attuning an 
individual’s mindset to success (or expected success) and cultivating confidence (even 
unrealistic confidence) may increase that individual’s desire to persist in difficult situations. This 
work demonstrates that overconfidence, like encouragement and support (Sorey & Duggan, 
2008), and having mastery goals (Elliot et al., 1999), predicts increased persistence in biased 
individuals, thereby giving them additional opportunities for success.   
Limitations and Future Directions 
 One key limitation of these studies is the difficulty in cleanly analyzing the association 
between overconfidence and performance. As discussed in Study 1, because performance on the 
first round was included in the calculation of overconfidence, we could only assess the 
relationship between overconfidence and performance after the first round. This limited our 
analysis to only participants who continued for at least one round, which means that persistence, 
indirectly, remained a part of that analysis. While we found initial support of an advantageous 
relationship between overconfidence and performance, either directly or through persistence, the 
significance of this relationship could be examined through a mediation analysis. Future work in 
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this line of research should develop methodology that would allow for the independent 
measurement of overconfidence, persistence, and performance, and for mediation analyses. 
Future research should also investigate the contexts in which the effect of overconfidence 
on persistence is especially strong. It is possible, for example, that overconfidence has its biggest 
impact on persistence in competitive contexts. In fact, previous work has shown that competition 
is comprised of several factors, including a desire to win and a motivation to put forth effort and 
persist (Franken & Brown, 1995). Overconfident individuals often choose to compete at much 
higher rates than individuals with lower levels of confidence (Johnson & Fowler, 2011; Niederle 
& Vesterlund, 2007). This is likely due to the fact that, by attuning individuals’ mindsets to 
greater rewards, overconfidence simultaneously activates greater risk-taking and inhibits an 
individual’s ability to detect risk (Johnson, 2004). Risk is an important motivational strategy, 
especially in situations where success can only be achieved through taking the risk (Scholer, 
Zou, Fujita, Stroessner, & Higgins, 2010). Competitive settings are one such situation and may 
further amplify the tendency to take risks in overconfident individuals. For example, individuals 
tend to make riskier choices when they believe that their competitors are also making risky 
choices (Tomova & Pessoa, 2018). Thus, by the very nature of competitive environments, 
overconfident individuals may engage in greater risk taking compared to their competitors to 
outdo them. By enhancing an individual’s willingness to take risks, overconfidence operates as a 
motivational strategy encouraging the individual to persist in an attempt to “prove” that they are 
better than the competition and win the prize. 
In addition to increasing risk-seeking behavior, overconfidence also masks the potential 
costs of increased risk-seeking. Just as overconfident individuals are biased in their 
overestimation of their skills, they are biased in their underestimation of the riskiness of a 
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reward-seeking endeavor. With the consequences of risk psychologically diminished through 
inaccurate underestimation, overconfident people persist and repeatedly strive towards the 
rewards of the competition. Overconfident individuals persist in these challenges and succeed 
because they are not deterred by the riskiness of the competition. If overconfident individuals are 
especially persistent when competing, it suggests that the mechanism underlying the relationship 
between overconfidence and persistence is driven by a desire to gain resources and beat the 
competitor, rather than purely a desire to perform well on the task.  
Another future direction involves extending the established relationship between 
overconfidence and persistence beyond the individual to teams. Given that many problem-
solving and creative endeavors, similar in process to Study 1’s APM and brainstorming activity, 
respectively, occur in team settings, it is important to understand not only how overconfidence 
influences, and advantages, individuals but also, the teams in which those individuals work. Prior 
work shows that cognitive processes, like overconfidence, are contagious (Barsade, 2002; 
Christakis & Fowler, 2013; Scherer & Cho, 2003). Following this work, we hypothesize that 
leaders who are overconfident transmit their overly optimistic beliefs about their abilities to the 
other group members, thereby influencing the persistence and success of the whole group. In a 
related study, people high in narcissism, a trait shown here to be associated with overconfidence, 
can influence their group’s final product through their desire to be superior to and outcompete 
the rival teams (Goncalo, Flynn, & Kim, 2010). We expect a similar pattern of results in groups 
with overconfident individuals because of their similar tendency to view themselves as being 
more skilled than most others. In future work, we will assess the level of overconfidence of 
individual team members to explore how the overconfidence of one or more members might 




 Though overconfidence is typically assumed to be a disadvantageous bias with dangerous 
consequences, recent research has begun to investigate the advantages associated with 
overconfidence. This set of studies demonstrates an important link between overconfidence and 
persistence. Overconfident individuals persist longer on challenging and effortful tasks. Such 
persistence is advantageous in that it helps individuals reach higher performance levels. This 
work highlights the importance of self-beliefs on behavior because our results demonstrate that 
overconfidence predicts persistence above and beyond the effects of a suite of relevant 
personality traits. Though overconfidence can be dangerous and wreak havoc, it can nevertheless 
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